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Why Measure Higgs Couplings?

All SM parameters are determined to high accuracy

mp = 125.18 £ 0.16 GeV — Ghhh
mz = 91.187 4+ 0.0021 GeV —> GhzZ
my = 172.76 £ 0.3 GeV —> Ghtt

= measurements of Higgs couplings are searches for BSM physics

e New light states? — direct searches

e New physics at high energies? — precision measurements

Any deviation from SM prediction = unitarity violation at high energies
= model-independent bound on scale of new physics



The Scale of New Physics

SM without the Higgs:
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Bottom-up Approach

Allow arbitrary couplings consistent with experiment:
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E.g. contribution from gnvv deviation is negligible
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Processes with additional legs depend on unknown couplings
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SMEFT without SMEFT

For Exp > TeV we expect that ;3 can be parameterized by
dimension-6 SMEFT operator
1

LSMEFT = —W(H TH)3 = Opa = 60p3
How accurate is this? ) |
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Higgs Couplingsto W, Z, t
Assume custodial symmetry:
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Projections
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BSM Higgs Couplings
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For Discussion

¢ Any observed deviation from SM predictions for couplings points to
a scale of new physics that can be explored in future experiments

Use this to help make the case for HL-LHC/future colliders?
e Projections of scale of new physics from upcoming data?

e Explore bounds on “unitarity partners” in specific models?



hWW vs. hZZ

P

b

— 200

19588

1002

=10 ~-05 00 0.5 10



Emax (TeV)

More SMEFT without SMEFT
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